In this research, the relationship between income inequality and the KOF index of globalization is determined using panel data covering G7 countries 1970-2010. This study applying Kónya (2006)'s bootstrap panel Granger causality test, which takes into account cross-sectional dependence and slope heterogeneity simultaneously, analyzes the impact of globalization on income inequality in terms of economic, social, political and overall dimensions among examined countries. Empirical results indicate one-way causality from economic globalization to income inequality in Canada and France, two-way causality between economic globalization to income inequality in only the UK; one-way causality from social globalization to income inequality in France and the UK; one-way causality from political globalization to income inequality in only France. When analyzing the causality between the aggregate globalization and income inequality, it is observed that overall globalization positively causes income inequality in Canada and the UK and negatively in France, while in the case of Germany, Italy, Japan and the USA there is no empirical evidence of causality between globalization indices and income inequality in either direction.
Introduction
In recent years, globalization, mostly defined as the free movements of goods and services, capital, people, information, technology and management knowhow across borders, and its economic, social and political dimension have been intensely studied by economists and policymakers. Like globalization, income inequality also attracts great attention due to increasing skewness of income distribution across most countries over the years.
From the review of the literature on the relationship between income inequality and globalization, it is clear that the impacts of globalization and its modes on income distribution differ across countries in accordance with the macroeconomic and labour market policies. However, inequality due to globalization today is often thought to have two versions: "the less-worse" and "the worse" versions. According to Maskin (2014) in the "less-worse" version, inequality seems to be a necessary side-effect of increased economic growth within a country. Through globalization, the wages of a segment of the work force increase, but the same increase doesn't happen for other segments, so the gap increases. In the "worse" version, the wages of low-skilled and low-wage workers drop as a result of less demand for their skills, while the wages of higher skilled workers increase (Maskin, 2014) .
The industrialized countries were the roots of the technological revolution that facilitated globalization but that revolution has also had ripple effects on the rest of the global economy. At one level, the new technology changed international comparative advantage by making knowledge an important factor of production. The knowledge-intensive and high-tech industries are the fastest growing sectors in the global economy and successful economic development will eventually require that countries become able to enter and compete in these sectors, which implies that they will have to emphasize investments in education, training and the diffusion of knowledge (ILO, 2004) .
In addition, the institutional context for international economic relations also began to change, thanks to globalization. A new round of multilateral trade negotiations launched in 1986 set the stage for the transformation of GATT into the WTO in 1995. A key change was the broadening of the agenda of trade negotiations well beyond the GATT remit of reducing tariffs and other direct barriers to trade (ILO, 2004) .
Globalization requires changes in economic structure, relative prices, and consumption possibilities and patterns, which in turn affects peoples' jobs, livelihoods and incomes. The distribution of economic benefits and social costs of globalization are not fair among social groups. Thus, in many countries some groups of workers have been adversely affected by trade liberalization and the relocation of production to lower-wage economies. In some countries, globalization has resulted in serious gender imbalances. The extent of this imbalance depends largely on the level of gender equality prevailing in the norms, institutions and policies of a country at the time when integration into the global economy takes place (ILO, 2004) .
In order to assess the social impact of globalization it is essential to go beyond economic performance and examine what happened to employment, income inequality and poverty over the past three decades of globalization. The mixed picture that emerges on economic performance and on changes in employment, inequality and poverty makes it extremely difficult to generalize on what the impact of globalization has been. In part this is because globalization is a complex phenomenon (ILO, 2004) .
According to UNDP (2013) , the distribution of personal or household income depends on three factors: the distribution of labour endowments, the distribution of capital endowments, and the way in which aggregate output is shared between the labour and capital. In addition to these factors, globalization and its modes, such as trade globalization and financial globalization also have been seen as exogenous drivers of income inequality (UNDP, 2013).
As can be understood that economic globalization has, in turn, cultural, social, and political consequences. In this study, we focused on the relationship between income inequality and globalization.
Literature Review
There has been a comprehensive body of literature on globalization and its impacts on inequality among nations. For example, using trade openness index as an indicator of globalization, Milanovic's (2002) empirical results based on cross-country econometric analysis suggest that openness worsens individual countries' income distribution before improving it, and that the effect of openness on income distribution depends on the country's www.ccsenet.org/ijef International Journal of Economics and Finance Vol. 7, No. 10; 2015 194 initial income level. Thus, Milanovic (2002) suggests that an inverted U-shaped Kuznets curve is valid for the openness-income distribution relationship, which means that at low income levels, openness worsens income distribution, but beyond a certain level, higher income promotes equality. Similarly, studying China over the period 1952 to 2009 , Jalil (2012 suggest that there is a non-linear relationship between trade openness and inequality and concluded that inequality is positively associated with trade openness, but it falls after a certain threshold value. Heshmati (2004) investigated the effects of globalization on income inequality for 62 countries for the period of 1995-2001. Used two globalization measurements: the composite globalization index of Kearney and a globalization index based on principal component analysis (Heshmati, 2004) . Using Gini coefficient as a measurement of income inequality, Heshmati (2004) showed that globalization index explains only 7-11 percent of the variations in income inequality among the countries, examined. Moreover, when decomposing the Kearney's globalization index into four sub-components, Hesmati's results showed that personal contacts and technology transfers reduce inequality, while economic integration increases inequality. Political engagement, the fourth sub-component of the globalization index, is found to have no significant effects on income inequality in his study.
According to Dollar and Kraay (2004) , a key issue today is the effect of globalization on income inequality and poverty. They find evidence that the increase in growth rates leads on average to proportionate increases in incomes of poor countries and that globalization triggers to faster growth and poverty reduction in poor countries. Dollar and Kraay (2002) also point out that growth is good for the poor, and conclude that trade leads to higher growth, which in turn reduces poverty, so globalization is also good for the poor. From this point of view, Agénor (2004) examined the extent to which globalization affects poverty using a cross-country regression framework for a group of developing countries. Using both individual indicators of trade and financial openness and a globalization index based on principal components analysis, Agénor (2004) showed that there is a non-monotonic Laffer type relationship between the variables, namely globalization appears to hurt the poor at low levels, but beyond a threshold, it appears to reduce poverty. Kalwij and Verschoor (2005) investigated the impact of globalization both on global and local inequality for six major developing regions over the period 1980-1998. They stated that the income and inequality elasticities of poverty change overtime in most regions and that vary considerably across regions as well. On the other hand, Williamson (2002) and Bourguignon and Morrison (2002) stated that the diverging trend of world income has been mainly triggered by the rise of between-country inequality rather than by the rise of within-country inequality. Neutel and Heshmati (2006) investigated the relationship between globalization, poverty and income inequality for 65 developing countries. Using the Kearney globalization index and cross-sectional regression analysis, the authors showed that there is a significant relationship between globalization and poverty and income inequality. In particular globalization leads to poverty reduction and it creates fairer income distribution.
The empirical evidence surveyed by Beck et al. (2007) demonstrated that greater financial development induces the incomes of the poor to grow faster than average per capita GDP growth, which leads lower income inequality. Similarly, investigating the relationship between financial development and income inequality, Clarke et al. (2006) found that financial development reduces income inequality.
Using the KOF Index and income and wage inequality data, Dreher and Gaston (2008) find evidence that overall globalization and the globalization have increased both industrial wage and household income inequality in OECD countries for the period of 1970 to 2000. Similarly, Bergh and Nilsson (2010) examined the correlation between the KOF index of globalization, the economic freedom index of the Fraser Institute and net income inequality for 79 countries for the period 1970-2005. Using a system GMM estimator, the authors concluded that reforms towards economic freedom tend to increase income inequality in rich countries and that social globalization is more important for middle and low income countries. Moreover, their empirical findings showed that monetary reforms, legal reforms and political globalization do not increase inequality.
Hameed and Nazir (2009) examined the relationship between economic globalization, poverty and inequality in Pakistan over the period of 1970 to 2004. Using data on poverty (head count ratio), income inequality (household Gini coefficient) and trade liberalization index (as a mode of globalization), the Granger causality test results indicated that greater trade liberalization is associated with higher income inequality and lower poverty. Faustino and Vali (2011) analyzed the link between income inequality and economic globalization in OECD countries for the period 1995-2007. Using data on trade openness and foreign direct investment as proxy
International Journal of Economics and Finance Vol. 7, No. 10; 2015 195 variables of economic globalization, the authors showed that trade openness decreases income inequality and that the foreign direct investment does not affect significantly income inequality. However, according to the static analysis conducted by means of the fixed effects estimator, trade openness leads to fairer income distribution, whereas foreign direct investments triggered more skewed income distributions. Yanar and Şahbaz (2013) investigated the relationship between globalization, poverty and income inequality in 102 developing countries for the year 2010. Cross-sectional analysis revealed that economic, political and social globalization reduces poverty and income inequality among the countries, examined. Asteriou et al. (2014) investigated the relationship between income inequality and globalization over the period 1995-2009 for the EU-27 countries and also for the Core, Periphery, High Technology, and New EU Member countries, with panel data techniques. The results suggested that trade openness, a mode of trade globalization, has decreased inequality both in the Core and the New EU member groups, while foreign investments, an other measurement of globalization, had a contribution in raising the Gini coefficient in the Core and the New EU member groups, but it had a contribution in reducing it in the Periphery.
Technical issues

The Data and Model Specification
In this study, we investigated the causality relationship between the KOF globalization indices (economic, political, social, and aggregate) and income inequality in the G7 countries (Canada, Germany, France, the United Kingdom, Italy Japan, and the United States) for the period 1970-2010.
The KOF globalization index, used intensely in recent years, covers more than 200 countries on a yearly basis from 1970 through 2012. The composite index and its subcomponents (economic, social and political) take values between 0 and 100, higher values representing more globalization.
Eviews 8.0 and Gauss 6.0 statistical packages were used in the econometric analyses. The variables, their explanations and sources are presented in Table 1 below. In order to investigate the presence of the causal relationships between the three dimensions of globalization and income inequality, the models for both the separate form and the aggregate form, described are as follows (t is time period, l is the lag length): Table 3 shows the correlation matrix of the variables. Apparently, KOF indices of globalization are positively correlated with Gini coefficient, used as a measurement of income inequality in both the separate form (eco_glob, soc_glob, pol_glob) and the aggregate form (overall_glob). These correlation coefficients seem to be less than 0.15 from Table 3 in below. 
The Methodology and Findings
We tested the presence of the causality relationship between income inequality and globalization in the G7 countries. For this purpose, we applied panel data techniques, which give more informative data, more variability, less co-linearity among the variables, more degrees of freedom and so, more efficiency (Baltagi, 2005) .
Cross-Sectional Dependence and Slope Homogeneity Tests
Testing for cross-sectional dependence and the homogeneity of slope coefficients in a panel causality study is important for selecting the appropriate estimator. Especially, due to globalization and increasing integration of economies, cross-sectional dependence seems to be likely that shocks to individual countries affect other countries in the panel too. Hence, it might be necessary to control.
In this study, LMBP, Lagrange multiplier test statistic, developed by Breusch and Pagan (1980) and CDLM, CD tests, developed by Pesaran (2004) are used in order to control the presence of cross-sectional dependence among G7 countries.
The tests can be performed on the following panel data model:
where i  is unit-specific intercept and bounded on a compact set, it x is a kx1 vector of strictly exogenous
 is a kx1 vector of slope coefficients. In the cross-sectional dependence tests considered, the null and the alternative hypotheses of no cross-sectional dependence are as follows: Under the null hypothesis of no cross-sectional dependence, CD LM test is used when N is great and T is small (N is large relative to T) and it is asymptotically distributed as standard normal. (2004) test is CD test. It is used when T and N go to infinity in any order and it is asymptotically distributed as standard normal.
An other test of Pesaran
When analyzing panel data, the other crucial issue to consider is the testing of slope homogeneity. In the study, it is investigated with Pesaran and Yamagata's (2008) homogeneity tests. Pesaran and Yamagata (2008) proposed a standardized version of Swamy's test of slope homogeneity for panel data models. Pesaran and Yamagata (2008) take into account the equation (1 The empirical findings of cross-sectional dependence and slope homogeneity tests are presented in Table 4 and  Table 5 , respectively. It is clear that the null of no cross-sectional dependence across the G7 countries is strongly rejected from Table 4 .
From Table 5 , the results of the delta test statistics indicate that the homogeneity tests reject the equality hypothesis for both separately globalization indices (eco_glob, soc_glob, pol_glob) and aggregate globalization index (overall_glob), supporting that the slope coefficients are heterogeneous. So, it should be applied the causality test, taking into account both cross-sectional dependence and slope heterogeneity. 
Panel Causality Test
Due to the findings of cross-sectional dependence and country-specific heterogeneity, in this study the bootstrap panel causality approach, developed by Kónya (2006) (Zellner, 1962) .
The panel causality approach of Kónya (2006) , which allows for both cross-sectional dependence and country-specific heterogeneity, which is based on SUR systems: 
where y denotes income inequality (i.e., gini), x refers to the globalization indices (i.e., eco_glob, soc_glob, pol_glob and overall_glob), index t refers to the time period 1,2,..., tT  , k the lag, 1, 2, 1, 2 ly ly lx lx indicate the longest lags in the system, and N is the number of the members in a panel 1, 2,..., jN  . The error terms www.ccsenet.org/ijef This system is estimated by the SUR estimator. So, it is taken into account contemporaneous correlation within the system. Kónya (2006)'s approach tests for Granger causality from x to y and from y to x in performing Wald tests with country specific bootstrap critical values. Following Konya (2006), we use country specific bootstrap Wald critical values to implement Granger causality. Generating bootstrap Wald critical allows y and x not be necessary stationary.
Since the results from the panel causality may be sensitive to the lag structure, we determine the optimal lag structure in the equations by using 1 to 4 lags and then choosing the combinations, minimizing the Schwarz Bayesian Criterion.
The results of the causality test from economic globalization to income inequality and from income inequality to economic globalization are shown in Table 6 . Also, estimated coefficients of interest in the causality test are shown in Table 10 . From Table 6 and Table 10 , it is possible to observe that economic globalization positively causes income inequality for Canada and the United Kingdom and negatively for France. On the other hand, causality from income inequality to economic globalization is detected for only the United Kingdom. Thus, the results of causality test show a significant two-way causality relationship between economic globalization and income inequality for the United Kingdom. The results of the causality test from social globalization to income inequality and from income inequality to social globalization are showed in Table 7 . The results in Table 7 and Table 10 show that there is a significant negative causality running from social globalization to income inequality for France and there is a significant positive causality running from social globalization to income inequality for the United Kingdom. For the other countries there is no significant causal relationship running from social globalization to income inequality. On the other hand, Table 7 shows that, in any country, there is no causality from income inequality to social globalization.
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International Journal of Economics and Finance Vol. 7, No. 10; 2015 200 The results of the causality tests from political globalization to income inequality and from income inequality to political globalization are shown in Table 8 . The results of causality test in Table 8 show that, in any country, there is no causality from income inequality to political globalization. However, the results in Table 8 and Table  10 show that, for only France, there is a significant negative causality running from political globalization to income inequality, whereas for the other countries there is no significant causality running from social globalization to income inequality. The results of the causality test from overall globalization to income inequality and from income inequality to overall globalization are presented in Table 9 . When analyzing the causality relationship between overall globalization and income inequality, instead of the globalization indices in the separate form, the results in Table  9 and Table 10 show that overall globalization positively causes income inequality for Canada and the United Kingdom and negatively for France. On the other hand, according to the results in Table 9 , in any country, there is no causality from income inequality to overall globalization. Table 10 . Results for the signs of the causality relationships of interest ***, **,* denote significance at the 1%, 5% and 10% levels, respectively. Source: Authors' estimations.
Conclusion
Defenders of economic globalization view it as a key to future economic development and in general it is considered a positive power for improved quality of life, acceleration of economic growth, efficient allocation of resources and greater productivity enhancements. Whereas, anti-globalization thinkers argue that it increases poverty and leads to worsening in the distribution of income. From this point of view, this paper attempted to answer the following question: "Are increases in globalization associated with increasing income inequality among G7 countries over the period 1970-2010?" To this end, it was used Kónya (2006)'s bootstrap panel Granger causality method, which takes into account simultaneously cross-sectional dependence and country-specific heterogeneity.
Empirical results show that economic globalization positively causes income inequality for Canada and the United Kingdom and negatively for France. On the other hand, causality running from income inequality to economic globalization is detected for only the United Kingdom. Thus, the results of causality test showed that there is a significant two-way causality relationship between economic globalization and income inequality for the United Kingdom.
Our results also show that there is a significant negative causal relationship running from social globalization to income inequality for France and there is significant positive causality running from social globalization to income inequality for United Kingdom. For the other countries there is no significant causal relationship running from social globalization to income inequality.
Moreover, the results suggest that, in any country, there is no causality from income inequality to political globalization, while for only France, a significant negative causal relationship is detected running from political globalization to income inequality. Vol. 7, No. 10; 2015 202 When analyzing the causal relationship between overall globalization and income inequality, it is observed that overall globalization positively causes income inequality for Canada and the United Kingdom and negatively for France. On the other hand, it is observed that in any country, there is no causality from income inequality to overall globalization.
In short, globalization has mixed effects on the income distribution of G7 countries. It significantly increases poverty and worsens the income distribution in the cases of Canada and the United Kingdom. On the other hand, positive impacts of globalization have been witnessed in France.
Lastly, if countries want to reap maximum benefit from economic globalization, it needs to be accompanied with adoption of pro-poor growth policies which emphasize investment in human development and provide a structure for social safety nets for the poor. So, the magnitude of benefits reaped from the globalization in any economy may be largely affected from domestic macroeconomic policies, market structure, initial condition of economy, quality of institution and degree of political stability.
Consequently, education and anti-discrimination policies, well-designed labor market institutions and progressive tax and transfer systems can reduce income inequality and increase productivity.
